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STUDIES RELATED TO WILDERNESS
Roadless Areas

The Wilderness Act (Public Law 88-577, September 3, 1964) and related
acts require the U.S. Geological Survey (USGS) and the U.S. Bureau of Mines
to survey certain areas on Federal lands in order to determine their mineral
resource potential., Results must be made available to the public and be
submitted to the President.and the Congress. This report presents the
analytical results of a geochemical survey of the Rough Mountain Roadless
Area (08-040) in the George Washington National Forest, Alleghany and Bath
Counties, Virginia. This area was classified as a proposed wilderness area
during the Second Roadless Area Review and Evaluation (RARE II) by the
U.S. Forest Service, January, 1979, and designated a wilderness study area
by the Virginia Wilderness Act of 1984, Public Law 98-586, October, 1984.

Abstract

Semiquantitative spectrographic analyses for 31 elements on 38
stream-sediment and 45 rock samples from the Rough Mountain Roadless Area,
Alleghany and Bath Counties, Va. (Fiy. 1), are reported here in detail.
Atomic-absorption analyses for zinc in all samples are also reported.

Rocks analyzed include sandstone, siltstone and shale and a brief descrip--
tion of each rock sample is included. The data include no obviously
anomalous concentrations that might be related to mineralized rock.
Localities for all samples are given in Universal Transverse Mercator

(UTM) coordinates.

INTRODUCTION
The analyses presented in this report (Teble 1) are of 38 stream-
sediment and 45 rock samples from the Rough lMocuntain Roadless Area,

Alleghany and Bath Counties, Va. These were collected by F. G. Lesure,

1



¥9ad) sanoqJeg
oroyy dooy
uuy Afrod
301 Y21y

14
't
4

1

SUOJU SSO[PBOJ JOYIQ !

Yody SSI[PBOY UIBIUNO Y3noy E

000°00G:T ‘€261

‘dew 9383g BIULSIIA

Aaaang 30_&280 ‘S n Eo...« aseg

S

A
7

AR EEE

Do o

\a PLE)SY

N

;\. ~ N N )
\.l 2

y
.\ro_\_< oc_w:wZz od, \\ ELL:_T:
3"
N Mﬁtcu 4 w03y
% 13
Nz \\\;%
= ya _ S O d
\. A_Q.ZQ 5110
ST \
\\«. Drony .\\,M_:n sy~ “:_ vd.
W‘,; :.\\ ans iy J -

~
::cmgf.‘z\.ﬁ\ .
ot W

1 -
t.:}w \ o~ Vo

UMOLYS IO

®

/V
w/w

OV
,1y :nr;. .;

~§77

...:XJ;* &

/V,/_. AR y: R} trepuy
N

)

Pl 2

\).. Prcip

:fx.: w o‘r/ ‘

DC:EE:I:J ' .C::(,:.

" SOUIN
d U e

TTUTTT

71 (,7&/“!-\ ,Q

e 1%»

20

.3

&)

%h;zEE\,

‘Iar&“

Ijjews
N7 50 7
ajena| uokey

e

<nh=.3qd.m. v\\

‘.\\43\: .71 aing By @
N Sudey 19 - &/ \
Q- /»LZ.,..:* wmbk:./u MmO %] \ A P 9 ~ o: % LQ .0.
A saung Ac 7,
/ deifomi, x\x 1214 o, Aulo,‘w \«?o%:..nz.m\ \(% o,\, > Klaenb o 11234 enb
. £ . POOMLSY Ve ' :
- \vx/su&..ﬁ e T \ o Jesi < JO0 puBsS BOI[IG =
.J ) mtc:cv N ::} wuc:aw 10 o d
$40) / ...qwc.covu umoyja Y sc:.h_t %Q A } m MO .—OD O.— QSW Ve
;o AQD
J«X%\ \4 W =, Kalenb ouojsawi] v
A:.zz..s = N i ./sa;_.,,s ‘,‘.%,,_, / 109sdoad Jo duUlWw UOCJI] e
AN I OSTan ; : ’ :
N t.“%\\f_rp&ac v\ a5y ) oz badsodd 10 asulw asdueduBy @
[ * N .
S ol NO1.LVNV1dXd

/00.8¢

cugh Mountain Roadless Area.

n
n

Index map showing location of

Figure 1,--



S. W. Nicholson and S. M. Heinrich in April 1984, Stream sediment samples
were collected from most of the small drainage basins in the study area.
These represent several handfuls, randomly collected, of the finest sedi-
ment available at the sample site in the stream. Rock samples analyzed
are described briefly in a separate section of this report. All are chip
samples taken across bedding or layering over a measured thickness and are
representative of the major rock types exposed in the area. Some of the
rock is partly weathered, but generally the freshest material available
was sampled. Maps showing sample localities and discussion of the results
of the analytical work are given by Lesure and Nicholson (in press).

ANALYTICAL TECHNIQUES

Each sample was analyzed semiquantitatively for 31 elements by means
of a six=-step, D.C. (direct-current) arc, optical-emission spectrographic
_ method (Grimes and Marranzino, 1968) by E. A. Bailey in the USGS laboratories,
Denver, Colorado. In addition, each sample was analyzed for zinc by an
atomic-absorption technique (Ward and others, 1969, p.20) by J. D. Sharkey
and Marianne Walter, USGS laboratories, Denver, Colorado. The semiquanti-
tative spectrographic values are reported as six steps per order of magnitude
(1, 0.7, 0.5, 0.3, 0.2, 0.15 or multiples of ten of these numbers) and are
approximate geometric midpoints of the concentration ranges. The expected
precision is within one adjoining reporting interval on each side of the
reported value 83 percent of the time and within two adjoining intervals 96
percent of the time (Motooka and Grimes, 1976). Three rock samples were
analyzed for uranium by fluorometric methods by T. A. Roemer, USGS labora-
tories, Denver, Colo.

The visual lower limits of determination for the 31 elements that were
determined spectrographically are as follows:

For those given in percent:
Calcium 0.05
Iron 0.05
Magnesium  0.02
Titanium 0.002

For those given in ppm:

Antimony 100 - Molybdenum 5
Arsenic 200 - Nickel 5
Barium : 20 Niobium 20
Beryl 1ium 1 - Scandium 5
Bismuth 10 Silver 0.5
Boron 10 Strontium 100
Cadmium 20 Thorium 100
Chromium 10 Tin 10
Cobalt 5 Tungsten 50
Copper 5 Vanadium 10
Gold 10 Yttrium 10
Lanthanum 20 Zinc 209
Lead 10 Zirconium 10
Manganese 10



ROCK DESCRIPTIONS

Sample No. Description
VRM 001 l-m chip sample, grayish-red, very fine-grained quartzitic
sandstone. Jennings Formation.

VRM 002 l-m chip sample, brownish-gray, very fine-grained quartzitic
sandstone; some fossils. Jennings Formation,

VRM 004 l-m chip sample, pale-yellowish-brown, massive shale; weath-
ers to moderate-yellowish-brown, Jennings Formation.

VRM 005 l-m chip sample, brownish-gray to medium-dark-gray, micaceous
siltstone; minor opaque grains., Jennings Formation.

VRM 006 1-m chip sample, 1ight-olive-gray to dark-yellowish-brown
shale. Jennings Formation.

VRM 007 l-m chip sample, conglomerate, white to medium-gray quartz
pebbles, as much as 2 1/2 cm in diameter; fine-grained,
light-brown siltstone matrix. Jennings Formation,

VRM 008 2-m chip sample, black to dark-gray shale and medium-gray,
fine-grained, sandstone; weathers moderate-brown. Jennings

Formation.

VRM 009 1-m chip sample, medium-dark-gray to medium-light-gray, mica-
ceous siltstone and shale. Jennings Formation.

VRM 012 2-m chip sample, dark-gray to black, fissile shale; some sul=-
fides, weathers darkish-red. Romney Shale,

VRM 019 l-m chip sample, light-olive-gray to medium-gray, massive
siltstone; fossiliferous. Jennings Formation.

VRM 022 1l-m chip sample, medium-dark-gray to olive-gray, well-laminated,
micaceous shale; weathers 1ight-brown. Jennings Formation.

VﬁM 026 2-m chip sample, medium-dark-gray, massive, micaceous mudstone.
Romney Shale.

VRM 034 2-m chip sample, medium-dark-gray shale; Jennings Formation.

VRM 046 2-m chip sample, light-olive-gray to yellowish-brown, massive

siltstone. Jennings Formation.

VRM 048 l-m chip sample, light-olive-gray shale; minor amounts of mica.
Jennings Formation.

-
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2-m chip sample, brownish-gray, very fine-grained, massive
sandstone. Jennings Formation.

l-m chip sample, medium-gray to olive-gray shale; minor amount
of mica. Jennings Formation.

1-m chip sample, moderate-yellowish brown and grayish-red to
very-dusky-red, laminated siltstone and massive, fine-grained
sandstone. Jennings Formation

l-m chip sample, light-olive-gray to grayish-orange-pink, fine-
grained, massive sandstone. Jennings Formation.

1-m chip sample, light-olive-gray to grayish-orange-pink, mica-
ceous shale. Jennings Formation.

l-m chip sample, greenish-gray to medium-dark-gray, fine-
grained, massive siltstone; abundant fossils. Jennings Formation.

1-m chip sample, light-olive-gray, micaceous siltstone. Jennings
Formation.

1-m chip sample, medium-dark-gray, laminated siltstone; weathers
pale-brown. Jennings Formation,

l-m chip sample, olive-gray to medium-dark-gray shale; minor
mica. Jennings Formation.

l-m chip sample, olive-gray to brownish-gray, very fine-grained
sandstone; abundant fossils, weathers pale-brown. Jennings
Formation.

l-m chip sample, dark-yellowish-brown to pale-yellowish-browr,
fissile shale. Jennings Formation.

l-m chip sample, olive-gray, micaceous siltstone; weathers dark-
yellowish-brown. Jennings Formation.

1-m chip sample, medium-dark-gray, fissile shale; fossiliferous,
weathers pale-brown to grayish-orange-pink. Romney Shale.

l-m chip sample, grayish-red to brownish-gray, very fine-grained,
massive sandstoné; fossiliferous. Jennings Formation.: .

l-m chip sample, medium-light-gray, quartzitic siltstone;
weathers olive-gray to brownish-gray. Jennings Formation.

l-m chip sample, grayish-red to brownish-gray, very fine-grained,
massive sandstone. Jennings Formation.
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1-m chip sample, olive-gray, massive, micaceous mudstone;
weathers moderate-brown to dark-gray, fossiliferous. Jennings
Formation.

l-m chip sample, light-olive-gray to olive-gray, very fine=
grained, massive, fossiliferous sandstone-siltstone. Jennings
Formation.

l1-m chip sanple, grayish-orange-pink to moderate-yellowish-
brown, micaceous siltstone. Jennings Formation.

l-m chip sample, pale-yellowish-brown to grayish-red, very
fine-grained, quarzitic sandstone-siltstone. Jennings Forma-
tion.

l-m chip sample, pebble conglomerate having pale-red, very
fine to fine-grained sandstone matrix and well rounded, 1/2
inch, white to grayish-pink quartz pebbles. Jennings Forma-
tion.

1-m chip sample, medium-gray to olive-gray siltstone to fine-
grained sandstone; weathers buff-tan to gray. Jennings Forma-
tion.

l-m chip sample, olive to medium-gray siltstone; weathers rusty
to brown. Jennings Formation,

1-m chip sample, tan-buff and mixed red, sandy, m1caceous,
shale; some fossils. Jennings Formation.

l1-m chip sample, gray to rusty-brown, fine-grained, fossilif-
erous sandstone. Jennings Formation.

l1-m chip sample, medium-dark-gray, shale; weathers olive-gray.
Jennings Formation.

l-m chip sample, brownish-gray to moderate-brown, very fine-
grained, fossiliferous sandstone. Jennings Formation.

1-m chip sample, light-olive-gray to olive-gray, very fine-
grained, quartzitic sandstone; weathers moderate-yellowish-brown,
Jennings Formation.

l1-m chip sample, medium-dark-gray to grayish-red, Very fine-
grained, fossiliferous sandstone. Jennings Formation.

l-m chip sample, moderate-yellowish-brown, fine- to medium-~
grained, porous, fossiliferous sandstone. Ridgeley Sandstone.



EXPLANATION OF TABLE

The X and Y coordinates are Universal Transverse Mercator (UTM) grid,
zone 17. The X coordinate is the easting value, in meters; the Y is the
northing, in meters.

Iron, magnesium, calcium, and titanium concentrations are reported
in percent (pct); all others are in parts per million (ppm). Letters
below chemical symbols indicate the method of analysis: s, Six-step
semiquantitative spectrographic method; aa, atomic absorption. Other
symbols on the table are: N, not detected; --, not determined; <, amount
detected is below the lower limit of determination, which is number shown;
>, amount detected is above the upper limit of determination, which is
number shown,

Elements looked for spectrographically but not found, except as noted,
are listed below. The lower 1imits of determination for these elements are
in parentheses.

For stream sediments: As (200); Au (10); Bi (10); Cd (20); Mo (5); Sb
(100)3 Sn (10); Th (100); W (50) and Zn (200). Exceptions: Sample VRM 114
reported to contain 10 ppm Mo and sample VRM 315 reported to contain <10
ppm Mo.

For rock samples: As (200); Au (10); Bi (10); Cd (20); Mo (5); Sb (100);
Sn (10); Th (100); W (50); and Zn (200). Exceptions: sample VRM 012 re-
ported to contain 50 ppm Mo and VRM 115 reported to contain 20 ppm Mo.

REFERENCES CITED

Grimes,.D. J., and Marranzino, A. P., 1968, Direct-current arc and alterna-
ting-current spark emission spectrographic field methods for the semi-
quantitative analysis of geologic materials: U.S. Geological Survey
Circular 591, 6 p.

" Lesure, F. G., and Nicholson, S. W., in press, Geology, geochemistry, and
mineral survey of the Rough Mountain Roadless Area, Alleghany and Bath
Counties, Virginia: U.S. Geological Survey Miscellaneous Field Stu-
dies Map MF-1811, scale 1:48,000.

Motooka, J. M., and Grimes, D. J., 1976, Analytical precision of one-sixth
order semiquantitative spectrographic analysis: U.S. Geological Survey
Circular 738, 25 p. .

Ward, F. N., Nakagawa, H. M., Harms, T. F., and Van Sickle, G. H., 1969,
Atomic-absorption methods of analysis useful in geochemical exploration:
U.S. Geological Survey Bulletin 1289, 45 p.
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